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mm. 

A-e£3s fcrnmotemizk vr*mm&fo%nz>zttfxz$>tz#)tm%mtf'p 
ccDcfc ? \z % TVut^=rv ^^mt#i%\zmhtzmm<DMmmi5m-£foz> 

lZi&-frlTX$<mti:Z><DtfgiKZ*fo& (Potrykus et al. 1 998 (33) ) 

) o wM%imz&&LT^t£^m^m^%>\%h\ z<-®<D&mo 
frWMmm^mi4.mmm*>&i\ £tz s mm^mtzmmmMZhx&vxm 
mm^w^o^tii^t^mmm^ho m^tm^z^immmi^ 
mzw&t&izit, &m<DMM$i&myiizmLtz±T:\ smttmrnm^ 
tz&m%mfat&>&wtffo&o L^L^b, ^<z>gitticiPL£gfc<Dfl2s$E&j* 
%®%izmz>z£tfT-£&ftV!}0)mmiZs m^xit-mzm^Hxi^ 0 itz 

mizm^ztzmmmteifzmiztzboo, $m£teum\z7<?WT*) 
^^ommm^mm^it. &&%momzrmnmmm(DMfa%fti\ mn$z® 

7<fU/^^i)< 1 ?Jx<D&!£tfftfr>j?l& (Rogers et al. 1988(##£iU34)), V i 
sser 1991(##X^(38)), McCormick 1991 (##^(29)), Lindsey et al. 19 
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9i(##*«<28))) . tot, mmm<D&m. 7^p/^f'j^«, 

OU^m^m^mzmt^m^mt LTlis /<— T-f2;i/#>(Bidney et a 
10 I., 1992 (5))) fcJ:i;jB*Jft (Trick et al. . 1997(#%Xfflt(37)))fll3l 

LfrL&tfb, Ctl(*^J:yj£<^Tt>*lT^§ , J-7TfX^^(Horsch et a 
I.. 1985(#*X|K(17)))^li5H*1*fct©|=a^-f, «f«3&%^^!=*-5<«l 
15 &£<DgJ£W&fl3teliWbfrr&<, -tt«ift¥aiLT. 

* y *m*»*-c***tt«-* - i ft < «rfiicaw«A*ff a - 1 tf-e * 
20 mttia^d) jte?« acd ®m & ft± $ # $ zmmt & c: t v & § . 

*A*ttl::fcl*T\ ita^Alc^1-^MM^XI*liMim^3i^S^^c 

y, i*<dt^p/^t-'j ^ASfc«fc«ae^A*gfe<fc y 
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5 mi i*s *%w<Dijmz&&L<mi^zktfvg&*-A-/Ui-*)-'<t 

m 2 14, L < m^Z> zktfV%&X-/ < i-/Ui- > ) -*<7 

io ^m^<p ^-^^JxkJUi- 1 )-^ ^-^x^A<Dmm^m^7Ftm^mv 

04f4, T^P/x^'J't'A ^>»77->x>x<D3i*iBStt»»A281 ICS* 

±E#BI«K TiBO)^liTiB0Sl*^^f o 
15 virB Agrobacterium tumefaciens A281 IC^^tl'S T i ^7A5 KpTiBo5420) 

•7* ;Ul^ >*$g# * i r Bitfc^ 

virC Agrobacterium tumefaciens A281 |C#^^l-S T i ^7X5 KpTiBo5420) 
^ * ;H^>X«nj30v i rCMB=F- 
virG Agrobacterium tumefaciens A281 lZi££fo%) T i ^7X5 KpTiBo5420) 
20 ^^)lOyxmm^(OM\rQmB=F 

BL 7^P/\^f 'J «!? AH*IIlM<D T - D N A (D^-^-lE^J 

br 77n/OT Li )< i ?j*mmm<DT-DNA<DG7fs-?-mm 

TC xh^lM^U^ISffiffitfc* 
SP X^^/^i^lfiftttilfc* 
25 IG -f> hP>GUSiijs^ 

hpt /vr?n-7-f *>>&tateae?- 

K WRUIMCK pnlSPfi 
H $||BB$$H i n dill SPft 
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Ampr TVee/ijr/Bjfttitfc* 
BAR baritfeT- 

Pnos S/VjyGjmmiSi&WJa*-*- 

Tnos s/V) >£mmmtt<n$- = - 

5 P35S CaMV 35S ^P^-^- 

COS, cos 7^^77-^(0 C0SSIH& 
OR I, ori ColEI <D£&lBte£ 

npt.nptii *-^T-r*»ftftttae?- 

Vir T^P/^xU*>ABIB«©Ti^XS K(DiEvir«W 
10 S Vir Si«IIStt7^P/^^y^AJiaBa<DTi^X5 KpTiBo5420±vir« 

s vir* Ti^^S KpTiBo542(Dvir^(D-$|i^-^t;flT) i r 
0G~25^G, ^L<li5 0 0G~2 0^G, £ blcfcrg; L < li 1 OOOG 

fc<fo\ »toB#ra<D±iBi*!|#i=fci^ aw, 1 o^iwgjg-cgw 
25 *aj*f &::£#t?££o #*>\ 5i'MaB#^tt, aiOAnaje^^i^izi* 
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00G~20^G S ftlZltl OOOG~1 5 0 0 0 0 G 1? 1 8>Fh]~ 2 ftfflm&O 

±S*ffl®7'?P/^ ; f l JOA (Agrobacterium tumefaciens) tf&^OM^M 
Ml^IslJiJl^ (crown gall disease) frb&bftT 
fey. 1970 ^ftfcl^ Ti ^7XS K^H^ICgl^^Z,!:, £b(CTi 
5 KC7)-g{5T*fo<§> T-DNA AlZ^iiStL'S C d:^E$tLfco ^(D^ 

15 d(D T-DNA ICli^M^iilll3^^7|v;U^> (+r^ h:*j>r-><!:7f--Jpi/» (7) 

tfWbfr\z£htz 0 T-DNA 0tjytbL<!:li^a)^lcliTi ^5K±©^* 

20 7 P/^ir 'J H7 Am$\BX*fo& Agrobacterium rhizogenes & Ri ^7X5 KlCj: 

7^n/^f U ^Afli&lfelz J: o"C T-DNA 3^1*1^/ AI=tt*a**L*0)1f, 
T-DNA ±lzffiM<OiH£ ; f <!: coitfc^fcflM&yy Ale ft 6 z 

tM^^ftfeo LfrLfctfb* Ti ^7X5 KI*190kbJSl±£S*T?fe£fctf>, 
25 a$«ftfifi?I^ft"ett^7X5 K±£> T-DNA ±lzMfc=?-%nAt tit 

ilt&ofco ^(Dtc&b. J-im±lzft%&B*ZW*.-?%tziib(Dl5&tffflm$ 

fate* 

£3% HJStttOTi ^7XS K(D T-DNA ^6*;U i E>^fi8jtfiWKE*$*lfc 
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f-fX7-Ai(OiI (disarmed strains) LBA4404 (Hoekema et al., 1 

983(##XE(12))), C58G1 ( P GV3850) (Zambryski eta I., 1 983 (40) ) 

h 6V3TM1SE(Fraley et al., 1 985 (##JM (9) ) ) & tfffcg? $ ftfc (03) . 

eft b£/Bi*§ cilery, Bfa<z>aw$7^p/^T'j^Aa)Ti ^7x5 

/^x'J^ACOx-TXZ-ASTi ^7X5 K(DT-DNAiaacffZ % = (t 
riparental mating) (Dittaetal., 1980(##X(R(8)))$^LTffiMjjfc*IC 
10 «fcy*A-r«*3*T?fty, *IH**$^ft£l*l^a(Fraley et al., 1985(# 
#XSR(9)); Fraley et al., 1983(#%£j$ (10)) ; Zambryski et al., 1983(# 
#30$ (40)), $#HBS 59-140885 -5§- (EP1 16718) ) G *,7-Oli, /U-f'J—Kt 
$ — (binary vector) £1**1 6 £01? (!U3) % T-DNA 0)^^(DfI^jA 

15 (*&^<!:^7^^(Hoekema et al., 1983) ICgO^Tl^o ^0 vlr fUSlZfi v 
irA, virB, virC. virD, vi rE RXS vi r6 U (Ift/^tf ^/ni/- 

(X^^^Xfta^ttSSfr (1989) ) ) s vlrffl«tl*C<DvirA, virB, 
virC v virD, virE£U*virG0)£T££t, N *>0)£^7o Lfc^ot, A'f^-'J- 

^^-is, t-dna ^T^Qy^^'j^AtxmnomiiX'mm^mt^tstiiy 

20 5*5 Klc«^a^f£*©"Cifcy, X7-AMTi ^7X5 K£=fi"f 

^^-(D^Alctt, hP7KU-i/a>^=^m*£5&:«!f(D^lcJ:ytT 

7-<t^T^^)o /^t'J-^$-l:li, pBIN19(Bevan, 1 984 (#%:« (4) ) ) % 
pB 1 121 (Jefferson, 1987 (19) )K pGA482(An et al. , 1988(##;£j$(2 
25 ) ) s 4$68BS 60-70080 # (EP1 2051 6) ) & <!: y , Ztlt>£$> £lZ%t§, < (Dffiz 
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^'j^AA281 (Watson et al., 1 975 (39) ) ) li, ?H^JI1t 
(super-virulent) ©B3RT?fcy, ^(Dfti^Hli/S < s BM&&®}&&m<DM 
^cfcy^^(Hood et al.,1987(##£j$(13)); Komari, 1 989 (##£®t (21 ) ) ) e 
ZOftmt. A281 #£-f&Ti ^7X5 K(DpTiBo542U: < fc&£(D-efo&(Hood e 
5 t al.. 1984(##Xl«(16)): Jin et al. , 1 987 (##£j$ (20) ) ; Komari et al.. 
1986(##Xjft(24))) 0 

pTiBo542 Zmi^Ts Zh^X'lZ 2 -D<D$iL^*/XTJxtf?&m$hT^&o - 
OlipTiBo542(Dx-i'XT-AMa)Ti ^XS K**f EHA101 (Hood et 

al., 1986)^J:i;EHA105(Hood et al., 1993) &mWz &<»Vfo V s Zfot>%± 

<i1-i)— — ('super-binary' vector) (Hiei etal., 1994 (#%£!£ (11) 
); Ishida et al.. 1996(##£$i(18)) ; Komari et al., 1 999 (##£$ (26) ) s 
W094/00977 ^ s W095/06722 i/XfAtfe§ (04) , ZOisX'rAlt. vir 

15 W®. (virA, virB s virC, virD\ virE&tfvirG (J*IT\ Zfab&^fo^h r v i r 
Wf>V««J kl^Zk&fo&o ) ) ^O^-f X7-AM<DTi ^7X5|>^ 

T-DNA^-t&^XS Kfrb&SCirfrb* /H^-'J-^^^-vXxAO 
-@^fc^)o LfrLfctfb, T-DNA^-r-SffiljO^XS K> flPfc/M^U— <* 
? £ -IC v i r 0rtiii&a> 9 *k '>£ < <t t-Ofl) vir mftffiMZmntoizwm^ 

20 fcvirifl«0»rfir (ZL©5*»*L<tt'>^<it, virBXI*vlrG^t?BfM-, 
Sbfc#£L<l*virB;fttfvirG££fcWJi) £»#&&f£ (Komari, 1990a(# 
#Altt(22)))^-/<-/<-f^ , J-^^5i-*ffl^«&jST»*ft-6. 

25 fljffl 15 (Komari etal.. 1 996 (25) ) ) 0 ZOX-/i-/Ui- U — * 

^-i/Xx-M*. ±&a>840>'<$$-: xXxAthb^r, £<®ttffltt-ciE 

«fcHSl^RIE*a*St7tb-rCi:3&<Wb^tfto-Cl^(Hiei etal., 1994 
(#%»(1D); Ishida etal., 1 996 (##30$ (1 8) ) ; Komar i , 1990b(##:fc 
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18(23)); Li et al., 1 996 (27) ) ; Saito et al., 1 992 (##&$R (35) ) 

)o 

ICPJtS-^ft&l^ Agrobacterium tumefaciens (®|x.(£±i£(Z) Agrobacter ium 
5 tumef ac i ens LBA4404 (Hoekema et al., 1 983 (##£M (1 2) ) ) efc XS EHA1 01 (Ho 
od etal., 1986(#%Xit(15))) *»$L<ffll^:i:At-e$«5 0 
*HWfl)*ai3ck*L«, 7^PM^-r'J f !7AJi$fflllCfclt§^Jl'|t (vir) ft 

$tziz±M%m<>)toLmuMiz7 : 7X5. K+i=*»at?, vir^jgeo-su^fci* 

if) o ^^•CI4&4^*«W<D*ajl=«fc*itf. I?4M(D7^PA^-r l J f !7 

AJB<BIttlCfclvC*K tt«!I^IP4a©T-DNAfi|«(D»ASfl**lS«), W±«8lfe 

20 mmmmznumz^mHTLtycLtifiv^ m??** ^\zmm\z^L<\t 
mmm&Astzij-fvj '*a*vj^>mommz$it&M&$:%-?&mB 
¥W<Dm%tmRv-*-iz&'3^xm&i?%zktfT*£z>o xmx&m<»nm 
mtL^o^oits fti%<Dy"?<7 ^-->ifo)^mv\mm0 dna n-DHh$m 

kX^tiftO) DNA ZmXt & Z. k tfT-Z&o 
^tzy ^5^5 Agrobacterium tumefaciens ^CQT^P/'C^-f-'J O-kMM 

nizmAtmmm*&\z&yftozktfx*$s mkLxit s ±iBLfc=&£ 
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mmzmx l £ 9 t-r %m&=Fit, ^om^t um\z^mz[t t-dna 
5 m&mmQmti'D-x:t,&< s mmomm^mti^mizmmL^^ ttzrn 

X\ Ti ^f-l*Ri K±lClH^$^Ttd:<, £fcl*flil<7)3^X 5 K±|Z 

1 o 6 ~i o"mi&/m\mm0mfemm<nTyn/<<7i ui )o^m 
mmmmfczmmL, z0mmfe*izmmmi&ximy!im®i%3~-i o^mmm 

111 ^i$ife±r^Br B ^#Jg^tl>C<!:lc c i: y fro C <!:*<-e£6 0 
TUmMm\z&^Tmfo&}\Z7rs£ti&£ : )\z s *%*Wl5&\z&ti\f s Vt*o 

7<fu^<PT i )^^m\ztmLx, mm=i-mA(D%}mmmzft±tz>o 
20 mmm 

&t> *mwzmmM\zm'3$£vmto\zmwtz> 0 tott,. *mmtT 
mnmm\zvRj£tshz>i><oz*tzti:L\ 

(1) Tyn/^-T'J^AOl^fcckt/^XS k 
25 7^P/\^-x'J^Afcd:i;-e<7)^<^^-IC|* v LBA4404 ( P BI121) (pBI121 It 

*@£n-> J f^*±J:y rfilR. (Jefferson RA 1 987 (##» (19))), LBA4404 

(pl6121Hm) (Hiei. Y. etal., 1 994 (#%:« (1 1 ) K LBA4404 (pT0K233) (H i e i 
et al., 1994 (##£$((11)) ) fc&tf LBA4404(pSB133) (02) £fBUfc 0 



WO 02/12520 PCT/JP00/05213 

1 0 

P SB133(DtI^(* % WT0)c):9lC^Tofc o pGA482(An 6 et al. . 1985 (# 
#£i$(3)))£$IJPIij^tSal I ■e*8fcLT&fc6.2 kb<DDNA»ffi-£, P SB11(Ko 
mari etal., 1996(##XiR(25)) £ Sal I T^fSHb LTHb*l6 5. 1 kbp (D D N A 
■fH-iH^Lr^XS Ktftilfc. &lv£, ZOjyXS KMHKIIEco 
RU Bglll T*>1HbLT8.6 kbCDDNAiffJt^i^o dfl)D N A$rJt WflMbfltt 
1U Bglll U>*-aaKaRatt»)*}iALT^X5 KpSB27£*fc. :0p 
SB27 £ffllS8$Hindlll ^fiHbU plG221 (Ohta S et al., 1 990 (32) 
)£Hind III T?>mb^§C£-e#b*l£>3.1 kb(D35S ^i-^-WOh 
P 6US £#A LT pSB33 £fcfc 0 P SB33 £*I§M LE392 

fcfclcSALfc^ Triparental mating (Ditta 6 et al., 1 980 (8) ) 
ICcfcy, pSBKKomari et al., 1 996 (##£$; (25) ) ) SttST^P/^f 'J ^ 
ALBA4404^|C^ALfc o pSB133 liT^P/^T-'J ^AWT? pSB1 £ pSB33 (Dfel 
(D|@Hffl^K.IZ e ):y#b^fco PBI121 0 T-DNA fIJilCli, y /V) 

fe^ (nos) (D^p^-^-icjiyiMw^^A^-re/vitttjtfi^ ( np tii) % 

*'J779- : E-y ! ^^ , 7-fyi/X (CaMV) (7) 35S Ju^ -< 2 -|C <fc y ffoHflSftS G 
USitfi^*^*. plG121HmSt/pT0K233 <^T-DNA$IjilC|^ nos ?P^-£ 
-lZ£l>)®m£tl& Wtl\ MB=Fs 35S ?n*-*-|=«fcy*J»2*l-& hptitfc 

=f s 35s ?p*-< $f-lctT(D*^7— \i&B=f-<D>(> hn^tfftfttZ msfe 

fctttit&o pSB133 0)T-DNAfii«lCtt, nos ^P^E-^-|Zcfc y fJ|SP$ 

*l*> nptll Ifi^, CaMV(D35S ^P^E-^-|Z$IJ^I$^t V(D2j$ 7— tfil£ 
^0*<>hP>^lE-r*6USJtfi^**t*(BI2) o pSB133;&tf pT0K2 

33li^MlEM^^UX-/\ 0 -/\V^'J-^^^~(Komari, T. etal., 199 
9(##*K(26)))1?fc* 0 
(2) #Hitn D nfifc s <^^ia^ 

14 H g0*E@^0>II£l&£U 70%x£ y-;u-?M\ ^-r-> 20 1 
^ g*l.5~2mn©*»JEE$«iaiLttK«aai:Lfc. 
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81 L < fiiSMaiWi^fflL^Ts 760G~150, 000G (D3Sit>dB31*firofc.JS«&<a 

5 (4) &a££tm#JHi 

*»K^«)ttafc«ktf*#»»a)*3a5l*, Hiei at al. (1994) (##X*t(11 

)) izcfcofco -r^t>*>s mmm&s ^a^pro^im****, yvu* 

^7 x 'J ^ ix<»mmfa* fln*s 5~3o MtK;ut- *-y— ic j; y jf 4$ Lfco 

/^TyTMJftflDHW*^ ABtgifc (Chilton, M-D et al., 1974(## 



10 *gt(6))) ±T*3~1 OBriigiLfcr^P/^f'^AO^P--^ 
SASr^^tU, ^iEAAJ^ifi (AAiliMi, AA75;iS 
l/AAt^5>i (Toriyama K. et al., 1 985 (##£$; (36) K MS| 

(Murashige, T et al., 1962(##Xi^ (30)) % 1.0 g/l £+f5 
/BL 100 /i M7t h*>'J >=T>, 0.2 II is 3 $t„ 0.2 I ^;Un-X) 

JfelcEEfc Lfco ##±S«ffl0^ifei: LTI*. 2N6-AS t$ife (Hiei et al. 1994(# 
%*Itt(11)))(D*i«*»«:R2l§*(0hira et al. 1973(##X«(31)))a>«fiRl= 
ULtfflWro fcf£U ±£MMift£ (KN0 3 , KH 2 P0 4 , CaGI 2 2H 2 0, MgS0 4 7H 2 0) 
lcotNTI*1/2fl>«je-CJ&Jfelc»JjnLt=o ftifcs &*IM^J£IS1x10 8 ~lx,o 9 

20 cfu/ral IZil^Lfco &#i£#l*3~13 Hl»fft\ -»<D*l»KICOl\r X-Glu 
c£«L£f&dfclC<fc&GUSH2R£HSLfc (Hiei et a1. 1994) (#%£fUl1 
)) o *#*MSML mffiZO.n Triton X-100 ^^0. 

1 M 'J >iftlK«jft(pH6.8) l=MtU 3 7 °CT? 1 RIMMI Lfc e 'J >i£ 
liit7^P/^f 'J 'W^I&^Lfc&s 1.0 mM S-^P^-4- 

25 <7 P P - 3 — -f > K 'J >/U-y8 - D -tfjlt P >|£ (X-gl uc) £ 20% 

* J -;u^#tr U >Mffr«$»tt Lfco 3 7 °c-e 2 4 IMi L f=fft, 

(5) ^ic&giMa^is 
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-\27*$**/A%-gft s 200mg/l /^P^T-f i/>*fc|*10~30rag/l M-f ^P7 

•f aaifiEJ&abic&itu 3o o c0^#T"ei-2jifel^Lfc, 1# 

l&iStfelCl*, Hiei et al. (1994) (#%£j$ (1 1 ) ) (C «fc§ 2N6K igifelZ 30g/l 
5 <DD-V;ueH-;U^»Lfci$lfe^fflLNfe (KJftJfe) „ Hiei et al. (199 

4)(##£itMl))ICefc&2N6JM (N6 0)&$§i&fc <fc tf tf $ 5 >H (Chu C. 

C. 1978 (##Xitt(7))) % 1 g/l 2)+^/^ 2 mg/l 2, 4-D) 
<D (NH 4 ) 2 S0 4 $ 232 mg/l <h L AA J$ife (Tor i yama et a I . , 1 985 (##£$; (36) ) ) 0) 

10 1 *attJWb±lC»J***lfc*^*, 250mg/l -b7^^^ri/Afc«fci;250mg/ 

I *;UK-i/iJ>$^ 200mg/l /<P^T^>>*,L<[*80mg/l /Vf^PT 
-i #fc 2 *3!tfeJ$16±lC^*l U 30°CBJ^TT? 1 ~2 MaJMSfr o 
fco 2&gifeJgife|Cte, Hiei et al. (1994) (##*fltt11)) (Zcfc-S N6-7 igife 
(7) (NH 4 ) 2 S0 4 £ 232 mg/l t L AA igifc (Tor i yama et a I . , 1 985 (##XSt (36) ) ) 

15 (DTS/iia^SSJOLfcJ&ill^ttfflLfc. fcfcV ^P^T-f i/>££*rf <S±IS 
<Dl«fcJ:i;2*atS»ifelctt, Jg*fe@^Jlc8g/l 7#n-'x£tefflLfc. it 

(6) flmis&{*a>S*Mb 

*iilE0fl5M^{4^b#btLfcMfe^Mt4(D*;ux^ % 250mg/i *;u^_v 
20 V>fccfctf250mg/I tr7*$*i/A£#<?K 100mg/l /<P=ET^ »»*fcf* 50mg 
/I /\-r^PT-f i/>*^t?S^fcJ&*N6S3**(Hiei et al. 1994 (##£mt( 
11)) ) ±lcE^Lfco 

(7) H^b<H*l-*SIt§GUS^0i|g 

25°cB^^T-e 4-5 firaros^bi&S^fT^oT^&tifcs&iisyittta)^ 

25 lb»l<7)^tt£, ±§5<Dcfc?ICXH3luc£Mt&C<!:ICefcy, GUSH^$gfl|E 
Lfc (Hiei et a1.1994 (#%Xltt(11)) ) . S^bfiftl* 500 ft© Hyponex * 

fee 
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(8) $SJg 

OjI'MS&Jft^il^fcfSSJOKG frb 1OOKG0f5|I|0$gTji£^<£#A3» 
5 3Wfc*ofc(ai, 2, 3, 6) JiHllllcolArtt 10 ^©joi-cwfe^isas 
*<B& b *lfc 4, 5) o tts a 5/ 1 * «J t ^1 <D3te(DJ&aitaT*<D GUS <D-jit£fg 

io ^6 (D$£mfrt>rnm&B>bi®&mMz 25okg (d 6o ^«aar»f*. n oyt*m& 

frt>(D±)\sXmMtf£ < B«>b*l&fr ofc 0 Lfr L J10KG 0 60 
XR3»A<M**i»6US|igSt»^B*!>'E)*ifc« ^Icn i/t * 'J lco^r% 

15 -200KG t#*totL^a^©ffiffitt$#a^sti»aBM'i>«fc«fct;^:ii 
WMMibrnztem? zm-sizit. 2okg, 4okg a&stf&g t>ti& 0 ts b i^g 9. 
io, 11 om&mfrbs MM$&mtiiti*n^£z*i&X'-'t-/u-f >) 

LBA4404 (pSB1 33) (Dfttj; £ ?\ Jl^tf)/ \V ^ 'J O $ — T» fc -5 LBA4404 

(p I G1 21 Hm) T* t , 20KG ■ 60 #<D&ibim\Z £ y lifc&fflE&*< WB"C 
20 fe § d (t b t o tzo 

(ii) ai&A31^^#««ffina)ttN 

gus &!R*<Btf> b^fcoS^*#«8Wra^S*-6#fii*3»E*-^SfiiJS*± 

25 (lOppm/W^P"?^ 200ppm /^P^T-f T?±n§iLTl N <2>;6*, 9, 13 B& 
(i i i) &bffi3fc 
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SHSE,±iBlc«fc yfftBLfc eusnttO)»KlEttft:(«4.5) ZZhZtiMib U§5 

5 Hiei et al. (1994 (##*ltt(11)) ) |* s j *<D±J\,K%ttnt LT JtttM 

m^*T?»»|g»3fi(«ff9Ct^T?*«^i:S«&Lr^-B. Aldemita R 

Retal. ia96(##£itt(1))te, ^ *fl)*^E^t^c^^^J^^LTL> 

io mzmmttmBtimznmmz z t izm%T*i*tj:iw s &bmm%m?zt iz 

&V&%LtcniWW&&®&%m&?&Zttf*imV&Z> 0 Hiei et al. (199 
4 (##X«(t1>) ) 14, ^W^^0^L^^-r*fe§X-/^-/\V^-'J 
-^^-W^IIWI^i^tSZiBLt *fc, Aldemita e 
tal., 1 996 (##£]$ (1))|:i J; ;ft,|£ N 7.— /\°— 'J <D LBA4404(p 
15 TOK233)*B3^fcttHf=fe^T0^ J&St$S&**£*#TU&o WF&ICfclt-g,;! 

&&zk&v£&b®tffll2*i& 0 



U 1 &&&ib0&-3 <!: &mm'i£<D GUS $gij&$SH ($R&$ : LBA4404/pSB1 33) 





cfu/ml) 


MS 
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8,500 G 


19, 100 G 


'J 


1 X10 8 


3/1 0(+) 


6/1 0(+) 


7/10 C++) 


7/10C+++) 


1 X10 9 


2/10 (+) 


0/1 0(-) 


4/10C++) 


7/10(+++) 




1 x10 8 


4/1 0(+) 


3/1 0(+) 


9/10C+++) 


7/10C+++) 


1 X10 9 


1/10(+) 


6/10C++) 


2/1 0(+) 


7/1 0 (+++) 
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□S/t*'j^E^b(D/^P : ET-ri/>Bti*;uxa)ttS^¥ ($f£M& 

* 

: LBA4404/pSB133) 





mmm& 

(cfu/ml) 






760 G 


8, 500 G 


19, 100 G 




1 X10 8 


4. 8% (1/21) 


0. 0%(0/22) 


15. 0X0/20) 


31. 8X (7/22) 


1 X10 9 


4. 3% (1/23) 


4. 5% (1/22) 


16. 7X0/18) 


13. 3% (2/15) 




1 X10 8 


0. OX (0/21) 


0. 0%(0/22) 


14. 3X0/21) 


18. 2% (4/22) 


1 X10 9 


0. 0%(0/23) 


0. OX (0/21) 


0. OX (0/1 9) 


0. OX (0/22) 



: 10 *h ft#)ft*ftim : 3-5 S 



3 fla>&*&Kfr€><D/<n : ET*f V>B14*;UX0ai^(^Ml^ : LBA44 



04/pSB133) 





(cfu/ml) 


MS 


jl'OTjniijt 


760 G 


8, 500 G 


19, 100 G 




1 x 10 8 


0. OX (0/11) 


0. OX (0/11) 


30. OX (3/10) 


36. 4% (4/11) 


1 x 10 9 


0. OX (0/11) 


9.1X(1/11) 


27.3X0/11) 


54. 5% (6/11) 




1 x 10 8 


0. OX (0/10) 


0. OX (0/1 5) 


9. 1X0/11) 


9.1X0/11) 


1 x 10 9 


0. OX (0/11) 


0. OX (0/11) 


0. OX (0/11) 


45. 5% (5/11) 



mimmmm 10 # % &mmmm 3-5 0 



m 4 itiOMB^ t &mm&<D gus m%m% ess : □ t a «j ) 
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30 # 


60 # . 


LBA4404(pSB133) 


9/1 0(+) 


9/10 (++) 


10/10C++) 


10/10C+++) 


LBA4404(pT0K233) 


9/1 0 (+) 


10/10(++) 


10/10C++) 


1 0/1 0 (+++) 



&ibZn&g : 20. ooog. mu ft S : 3 i/ 1 u gus B14*&ER/ttK*&E 
R 

Effifi«ICfcIt<5 6US»3SiS«(Dffi8l +:/J\ +++:* 
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6 0# 
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0.0% (0/31) 


34. 3% u 2/35) 


35. 0% (14/40) 


53. 3% (16/30) 


BtR^f (30 

°C) 


0.0% (0/32) 


54. 1% (20/37) 


34. 294(13/38) 


58. 6% (17/29) 




°C) 


0.0% (0/31) 


20.0%( 7/35) 


38. 5% (15/39) 


40. 0% (12/30) 


B^R)t(30 

°C) 


0.0% (0/32) 


48. 6% (17/35) 


41.0% (16/39) 


33. 3% (10/30) 



: 20.0006. &mmmm 3~5 2$3&&7i$g!£ 



a 6 ii^5Dia3iJt<i:^#±$St(OGUS^(n D qi® : £<Dft) 
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6 
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2 


0 
6 


0 
2 


20KG 0 


3 Bm 
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0 
0 


0 
0 
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2 
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3 sm 
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1 

0 


0 
0 
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0 
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10 
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1 

0 


0 
0 
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2 


4 

8 


250KG 3) 
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10 


0 
0 


0 
0 


0 
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1 


± 


+ 


++ 




o 010] 


5 


4 


1 


0 
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6 


2 


o 
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0 


5 


2 


3 




3 BHD 


0 


2 


5 


3 


20KG 1) 


6 am 


0 


1 


3 


6 
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0 


1 


3 


6 




3 BPbI 


0 


1 


7 


2 


40KG 2) 
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0 


0 


8 


2 




13 Bfel 


0 


1 


5 
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± 


+ 
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3 BPal 


7 


3 


0 


0 




6 STbI 


3 


1 


0 


0 
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1 


6 


2 
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3 BPbI 


0 


0 


1 


9 


20KG » 
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0 


0 


2 


8 
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0 


0 


1 
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1 


0 


4 


5 
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6 am 


0 


0 


0 
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0 


0 


1 


9 



®&M3k : LBA4404/plG121Hm % DftMSggifrgl 2) ^Mi^iijS'OtS 
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50 


17 


12 
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60 


54 
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40 


9 


3 
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47 


10 


5 


10. 6(%) 


mfomm •. 2okg ■ qo & &m%m 5 u m 

m 11 LBM404(pBI121)lZ<k-6®fHB»<SS (p d pI :3Vt*'J 




ft 


■Hbft 


6us m\m. 






49 


4 


2 


4. 1 (%) 




274 


35 


27 


9.9(%) 



&b&JI : 20KG • 60 # 5 B ffl 

5 B. 1 2 LBA4404 (pSBI 33) |C J: § MtE&tMl CM : □ s > fc 2j 1 J ) 
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63 


0 




0.0 (%) 




281 


30 


23 


8.2(%) 



m>bmm ■. 2okg • 60 # 3 s p B i 



ill 2 

10 frBBt 100 juM0)7-fe h*>«J LS-inf igife 2.0 ml [Zffi 1 x 10 9 c 

fu/ml (DjlJ^ts Agrobacterium tumefaciens LBA4404 (pSB1 31 ) (Ishida et al. 
1996 (18))) ZffiffiLtzfcZlMZ.. 40.000G, 4°CT* 30 #ffljgib«t&31 L 

U 20 KG^fc(*40 KG 1? 4°C N 1 B#|«©Si£>*!IS£fro;fc. Mmitfefot&l&tp 

rmn ^iatf#«Lfco *aaft* ;&ftigtfe£i&£s tii x 10 9 cfu/mi ®a 

^T?LBA4404(pSB131)^Si®Lfc?^^*n^s ll^>3W=«i*Lfc. 5 »|HIMT?# 
20 1 EttiB#*tt[=Sft"<5«fc 9 (C 10 n M AgN0 3 LS-AS JgiftfCttfc 

Lfco 25°C % BS)RT-C3HIHIft#«aiLfc*, -«P0)*BK^®L, H»J1 
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LBA4404 (pSBI 31 ) £ fgfl L fc Al 88 ^^^^0 GUS iffe^tf) h 7 > x > h ft H§ 

t <h * icJSiMS^ff o Sfo&jlft 7 ?p / V? t y L fc if 

/^f'JO A&Tf li^S&JUT? £ ft O A1 88 UftO) h 0 * □ 3 i/ B D pfl (Ishid 
a et al. 1 996 (##*[$ (1 8) ) ) (ZO^T tit^WT^ C £ y 
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KG 
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0 
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60 
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